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IIpaBusna

Academic ethics policy. IlonbiTka caTh X0Ts ObI YACTHIHO CIIMCAHHBIN TEKCT OY/JIET paccMaTpH-
BaTbCsl KaK rpyboe HapyIeHne MPUHITUIIOB aKaJIeMIIECKOW STHKU CO BCEMU aIMUHUCTPATUBHBIMU U
Pery TallMOHHBIMHE TTOC/IeicTBUsIMA. [Ipn pertennn 3a1a4, CBA3aHHBIX ¢ HAITUCAHUEM TTPOTIPAMM, MOYKHO
UCIIOJTb30BATh MCXO/IHbIE KOJIbI, HAXO/ISAIINECS B OTKPBITOM JIOCTYIIE, IPU YCJIOBHUH, YTO TAKOE UCIIOJhb-
30BaHUe HE HAPYIIaeT aBTOPCKUX IIPAB U Ha MCTOYHWK JIAHA CCBLIKA B padore.

Deadline policy. B ciydae ciatdm paboThl 1ocjie CpoKa OleHKa OY/IeT OIpPeIeIsiThCd KaK pelleHre
r = z(t) nuddepennuaabHOTO ypaBHEHUS

Tr=—x

¢ HavasibHbM yciaoBueM x(0) = 1z, rye xp — oreHKa 6e3 yuéra mrpada, ¢ — KOJUIECTBO JIHEI,
HPOIIEIINX ¢ MOMEHTA JIeJlJIaiiHa, JI0 MOMEHTa CJIadi PabOThI (BEIeCTBEHHOe YUC/IO).

Typography policy. Tekcr pabotsl ciaéres uckiountenbno B opmare PDF. Pabora ¢ nmeasin-
HbIM obopMIIeHIEM, HaOpaHHas Ha KOMIThIOTEPE, BBITISIAIAsT KAK CTPAHUIIA 3 XOPOIIO CBEPCTAHHOM
KHWTH, [ToJIydaeT OoHyc B 5% OT 4unciia HaOpaHHBIX 0asuloB. KapTuHKNM MOI'yT OBITH HAPUCOBAHBLI HA
KOMIIbIOTEpEe WJIN BCTaBJeHBbl B BUjie ckaHoB. Pabora ¢ mmoxum odopMmieHneM (HAIpUMED, CKaH pa-
6OTBI, HAIUCAHHON OT pyKH), nojydaer mrpad B 5% or uncia HabpaHHbIX OasuioB. Pabora, ureHue
KOTOPOIi BBI3BIBAET CYIIECTBEHHbBIE 3aTpy/HEHNs! (Hepa3oopunBklii cKan win ¢hoTorpadus u T.11.), MO-
2KeT ObITh aHHY/JINPOBAHA.

Grading policy. Ilumure, nmoxkasyiicra, MOJIHbIE PEIIEHUS CO BCEMH HEOOXOIUMBIMU MTOSCHEHUSIMU.

Sajgaun
Bamagda 1. (10 6asuoB) Penmmrh ypaBHEHEE ¢ TIOMOIIBIO METO/[A BAPUAIINH TTOCTOSTHHBIX:
y =y (—20:103 + sin (a:)) + (5x4 + cos (m)) e —cos ()
Bagaua 2. (22 6auna) Pacemorpum cucremy JsimHeHbIX jud depeHnnaabHbIX YPABHEHNUI:
r=9r+4y, y=-—10x — 3y

a. Haiitu xakoe-HubGy/ib cOOCTBEHHOE 3HAUEHWE W COOCTBEHHBIN BEKTOD (OHU JIOJIZKHBI OKA3aThCs
KOMILJIEKCHBIMI ) MaTPUIlhbl cucreMbl. O003HAYMM UX Yepe3 A = « + iJ U v COOTBETCTBEHHO.

b. IIpoBepuUTD SBHO, UTO \ SIBJISETCST COOCTBEHHDBIM 3HAUECHHEM TOH K€ MATPUIBI ¢ COOCTBEHHBIM
BEKTOPOM .
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[lepeiitu B 6a3uc, cocrapiennblii u3 BekropoB Rev u — Imwv (31ech Rev u Im v — nossiementHast
BEIECTBEHHAs U MHUMAsT 9aCTH BEKTOPA ¥ COOTBETCTBEHHO; 00pATUTe BHUMAHUE HA 3HAK MUHYC!).
JLst 3TOr0 HEOOXOIMMO HCIIOIB30BAaTh MATPHUILy mepexoga C', B KOTOPOH 3alucanbl KOOPINMHATHI
BeKTOPOB Rev m — Im v 1o crosibiiam, u cienath 3aMeny

() =<()

(aHAJIOTUYHO TOMY, KaK MPOUCXOJUT MEPEXOJ] K JINATOHATIU3UPYIONIEMy 6a3ucy ).
PaccmorpuM KomILiekcHOe ypaBHEHTE

z = Az, (1)

r7e A — HalijleHHoe BbIle coOcTBeHHOE 3Hadenue. [lycts 2 = q +ir, ¢, € R. 3anucars cucremy
YPaBHEHUI Ha ¢ U T, MOJIyYAIOILyIOCa U3 IpUPABHUBAHUEM BEIIECTBEHHON M MHUMON YacTu
cJleBa U CIpasa.

CpaBuuTh MaTpuis! cucreM u3 myHkTos [d| u [d

Bammcars pemenne z = 2(t) ypasuenus (1| ¢ HadagpabiM yesaoBueM z(0) = qg + @9 B BUJE KOM-
IIJICKCHOM 9KCIIOHEHTHI.

Haiitu BemecTBeHHyI0 1 MHUMYTO dacTu ¢(t) u r(t) MOIy9IeHHOrO pellleHns. 3alucaTb UX B BUJIE
BeIEeCTBEHHBIX (yHKIWA oT t. O4eBUIHO, MoIydatomuecs QyHKIUNA SIBIAIOTCH PENIEHIEM CUCTe-
Mbl u3 myHKTa [d]

. 3ammcars Bce BCIIECTBCHHbBIE PDEIICHNA CUCTEMBI U3 IIYHKTa .
. 3ammcarb Bce BEIIIEeCTBECHHbBIE PEIICHUA I/ICXO,[LHOIU/I CHUCTEMDBI.
. HOK&S&TB, YTO BCe BCIIECTBCHHLIC PEHICHUA HCXO,B;HOfI CHCTEMDBI 3allChIBaIOTCA B BUJIE

C RG(UGM) + Cs Im(ve”), Cy,Cy e R.

. [Toctpoutsb hazoBbie MOPTPETHI UCXOIHOM CUCTEMBI I CHCTEMBI U3 ITYHKTA . (MozKHO € TOMOIITBIO

KOMIIBIOTEPHBIX HHCTPYMEHTOB, OJIHAKO HYXKHO IOHUMATh, YTO Ha UTOTOBOI PaboTe KOMIIBIOTED-
HBIX HHCTPYMEHTOB MOJI PYKOii HE Oy/IeT. )

Bamada 3. (50 6asuioB) Pemurh cieyroniue cucrembl nuddepernnaibabix ypaBaennii. Haiitu pe-
menue ¢ HadaabHbM yesaosueM (2(0),y(0)) = (xo, yo). HaganbHoe yciioBue cauraeM BeIeCTBEHHBIM,
pellieHre TakKe JOJZKHO ObITh BerecTBeHHbIM. HapucoBars (a3oBbiil mopTper (B MCXOAHBIX KOOP/IU-
Hatax). Oupegenurs tui ocoboit Toukn (0,0), ecu OHa SBJISETCS HEBBIPOXK ICHHOI.

a.

o0 T

T=8x+dy, y=-—10z—"7y
=—-dr+6y, y=-8rx+9y
=2xr -2y, y=x—y

= —12x 4+ 15y, y= —6x+ 6y
=-2r—4y, y=-2

3anauga 4. Paccmorpum cucremy ypaBHEHMI

a.

b.
c

i=x(—2® -y +4) - Ty
y:7x+y(—x2—y2—|—4)

(5 6asmtoB) OcyIecTBUTH Mepexo/] K HMOJISIPHBIM KOOpJAHHATAM (T, @), TO €CTh CIIeJaTh 3aMeHy
T =17COSp, Yy =17siny 1 HaliTu ypaBHEHUS HA I U .

(5 6asuoB) IocTpouts hazosbiil HOpTPET B KOOpAMHATAX (T, ).

(3 6asuna) Iocrpoutsb hazoBblil TOPTPET B UCXOJHBIX KOOpAUHATAX (T,Y).

cTp. 2 1/13 Qamvuis u ums crygaeata: Comokun Auton CepreeBud
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d. (3 6asta) Haiitu Bce nepuomaeckue perennsi ypaBHeHusi. OTMETHTb COOTBETCTBYOIIHE ha30-
Bble KpUBBIE Ha (ha30BbIX MOPTPETAX.

Bamagda 5. (30 6asuoB) PaccmoTpum HesmmHEHHYIO cucTeMy
t=sinz+e’—1, y=sin(z—y). (2)

a. (5 6awtoB) C MOMOIIBIO JTFOO0T0 KOMITBIOTEPHOTO HHCTPYMEHTA (HAIIPUMED, € OMOIIHIO (DY HKITHH
matplotlib.pyplot.streamplot) mocrpouts eé dazoBbiii moprper B obractu [—1,1] x [—1,1]
u B obsactu [—5,5] X [—5, 5].

b. (5 6amnoB) PaccmMarpusas IpaByIo 9acTh CHCTeMbI Kak oTobpazkenue u3 R? B R?, naiitu ero Mar-
puity Adxobu B Touke (0,0). 3anucars TUHEHHYIO CUCTEMY, 33J[aBAEMYIO IOy YeHHONH MaTpUIIEi.
Ona Ha3BIBAETCH AUHEAPU3AUUET, NCXOIHON HEJTMHEHHON CHCTEMBI.

c. (2 6amna) ITocrpouts bazoBble mOPTpeTH JHMHEHHO cucteMbl B obmactax [—1,1] x [—1,1] u
[—5,5] x [—=5,5]. CpaBHuTh ¢ (ha30BbIMU OPTPETAMU HEJUHEHHOH CHCTEMBI.

d. (15 6amwnos) Ocobast TouKa B HaYase KOOPAMHAT — CeJJI0. Y JIMHEHHOrO ceJjia CYIIECTBYIOT pe-
[IEHUST, CTPEMSIIIUECS K CEJIy B IIPAMOM UJIM OOPATHOM BpeMeHu (cernapaTpuchl). Y HeJTMHEHHOTO
ceJljia TaK¥Ke CYIEeCTBYIOT cerapaTpuchl (HO OHU, BOOOIIE rOBOps, He SBJISIFOTCS Jrydamu). Haii-
JIUTE ¢ TOYHOCTBIO JI0 4-X 3HAKOB I0CJIE 3alATON TOUKY [epecedeHrs CelapaTpruchl 0COO0H TOUKM
(0,0) mexommoit cucrembl ¢ npsmoit © = 5. (MubiMu cioBamu, BaM HEOOXOIMMO HANTH TaKyto
TOYKY Ha IPAMO T = 5, 9TO OHa CTpeMHUTCS K HadaJy KOOPAMHAT B IPAMOM HJIA OOPATHOM
BPEMEHH. )

e. (3 6asura) Haiiure ocobble TOYKH, K KOTOPBIM B OGPATHOM BPEMEHH CTPEMSITCS TPACKTOPUH,
MIPOXOJIAIINE UyTh BBIIE U IyTh HUZXKE HANICHHON cerapaTpuchl.

cTp. 3 1/13 Qavmms u mms crygerTa: Comokuna Aratorn CepreeBud



